In treatments with filtered radiations the commercial arc described in the preceding paper was used in combination with various solution filters. In order to minimize heating effects and to increase the intensity of the radiation applied, a water cooling system was provided and the treating distance was reduced to 6.8 cm. The pollen, lying in a single layer on a glass slide, was placed in a brass "treatment cell" cooled by cold water circulating withifi its hollow walls. The treatment cell was covered by the "filter cell," a rectangular box of fused quartz, divided horizontally into two compartments each 1 cm. high. The lower compartment contained circulating distilled water for additional, cooling and the upper contained the filter solution. *The luminous portion of the arc was directly above the filter cell. Thus the radiation in all cases was filtered through 1 cm. of distilled water and about 3 mm. of fused quartz in addition to the solution filter used.
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Preliminary trials with filtered radiations were made with a series of "long wave-pass" liquid filters, designed to detect gross differences in the effectiveness of broad spectral bands between 2500 and 3300 A. Each of these filters absorbs all, or nearly all, radiation of wave-length shorter than a given value a, and passes with little absorption radiation of wave-length longer than a second value b, with a relatively narrow band of sharply decreasing absorption between a and b. The transmission characteristics of these filters and of the additional HgCl2 filters mentioned below were determined by E. W. Landen, who will describe them in a separate report.
These trials were made with a multiple dominant stock and the "a-recessive" and "c-recessive" stocks described in the preceding paper. The results indicated that effectiveness in inducing endosperm deficiencies at all of the loci tested decreases sharply in the spectral region about 3000 A.
Numerous endosperm deficiencies occurred following treatment with radiation filtered through a solution of HgCl2 which reduced sharply the intensity of X 2804 and shorter wave-lengths but reduced only slightly the intensity of X 2925 and longer wave-lengths. No Treatments were made with the three filtered radiations with exposure periods of 1 to 32 minutes. The length of treatment tolerated by the pollen varies widely under different conditions of temperature and humidity, but under similar conditions there were consistent differences in tolerance of the three radiations. The maximum period of exposure tolerated with radiation C was ordinarily 4 to 8 times as long as that with radiation A, and was not consistently shorter than the period of delay in pollination tolerated by untreated pollen under similar conditions. Tolerance of radiation B was only slightly less than that of radiation C.
The endosperm constitution of the pollen parent in these trials was A A Pr Pr; that of the seed parent a a Pr pr. The results therefore show the frequency of loss of A and one-half the frequency of loss of Pr. The frequency of germless seeds under the three treatments was also determined. The results are presented in table 2.
The frequency of entire endosperm deficiencies for A and Pr is approximately equal, while the frequency of fractional deficiencies is very much higher for A than for Pr. Both entire and fractional endosperm deficiencies are materially increased in frequency by the treatment of the pollen. Radiation A is distinctly more effective than C, as measured by the frequency of entire or fractional endosperm deficiencies for either A or Pr. Radiation B is intermediate in effectiveness.
The frequency of germless seeds is increased slightly by treatment with radiation A, distinctly less by radiation B and not at all by radiation C. With x-ray treatment of pollen the frequency of germless seeds is much higher, and is usually considerably higher than the frequency of deficiencies marked by any one gene.
In comparing the three radiations, it is convenient to use a single figure expressing the effectiveness of the radiation in producing both entire and fractional deficiencies of both A and Pr. The measure used is computed as follows: From the numbers of entire and fractional deficiencies for A and Pr observed under each treatment are deducted the numbers expected in control populations of the same size. The remaining deficiencies, presumably those induced by the treatment, are combined by adding the total number of entire deficiencies and half the total number of fractionals. In this trial, as in that previously reported, the induced fractionals were chiefly of the "'1/2'' class, with about equal numbers of larger and smaller size. Thus calculated, the yield of induced deficiencies per minute of exposure for filtered radiations A, B and C is 1.99, 1.25 and 0.24%, respectively. These percentages represent only a small part of the deficien- 22, 1936 ascribable in the main to differences in the intensity of the shorter wavelengths. If all wave-lengths shorter than X 3130 are equally effective, and X 3130 and longer wave-lengths are wholly ineffective, the total effective energy in radiations A, B and C is approximately in the ratio 4:3:1. This is a considerable departure from the observed ratio of induced deficiencies, namely, 8:5:1. The fit may be materially improved by ascribing reduced effectiveness to X 3022. For example, on the assumption that X 3022 is only one-sixth as effective as shorter wave-lengths, the ratio is If, on the other hand, it is assumed that X 3022 is entirely ineffective, the ratio of effective energy is approximately 20:11:1; and on the plausible assumption that X 2804 and shorter wave-lengths are more effective than X 2967, the fit becomes even poorer. It is therefore necessary to ascribe some effectiveness to X 3022, although it is probable that its effectiveness is lower than that of shorter wave-lengths. The indicated differences in the effectiveness of various wave-lengths are not necessarily due to differences in the reaction of the cromosomes to the wave-lengths concerned. They are due in part, possibly in large part, to differences in the penetration of the different wave-lengths through the overlying non-nuclear material. The sperm nucleus, within which the chromosomal alterations are induced, is embedded in a mass of cytoplasm and cytoplasmic inclusions which consitutes the bulk of the pollen grain. The spectral distribution of energy in the radiations applied, as shown in table 1, represents the composition of the radiation incident at the surface of the pollen grain. The spectral constitution of the radiation reaching the sperm nucleus may be very different. Until the absorption characteristics of the various constituents of the pollen grain are more definitely known, no accurate comparison of the direct effects of different wave-lengths upon the chromosomes can be made.
The apparent effectiveness of X 3022 and X 2967 is of interest from an evolutionary viewpoint, since wave-lengths in this region are sometimes included in low intensity in summer sunlight. Under natural conditions the pollen grain may be exposed to sunlight for a brief period just preceding and just following pollination. Genetic changes induced by the ultraviolet constituent of sunlight would be included in the "natural" mutation rate. Data are not available for estimating the total intensity of radiations of genetically effective wave-length to which the pollen may be exposed under natural conditions of pollination; nor is the natural frequency of endosperm deficiencies, gametophytic lethals and mutations under conditions of open pollination accurately known. However, the controls in these experiments, which yielded several endosperm deficiencies, gametophytic lethals and mutations, were produced by the use of pollen shed indoors and shielded from sunlight before and after pollination. It is clear, therefore, that exposure to sunlight at this period is not the sole cause of naturally occurring deficiencies and mutations.
Summary.-1. Results with filtered radiations applied to maize pollen indicate that X 3130 and longer wave-lengths are relatively ineffective in inducing deficiency, and that X 3022 and shorter wave-lengths are effective. X 3022 is probably less effective than shorter wave-lengths.
2. Although radiation of effective wave-length is sometimes present in low intensity in sunlight, the occurrence of various genetic alterations in the controls (shielded from sunlight) shows that exposure of the pollen to sunlight is not the sole cause of naturally occurring deficiencies and mutations.
3. The frequency of entire endosperm deficiencies of A and Pr induced by the ultra-violet radiations applied is approximately equal. The frequency of induced fractional endosperm deficiencies is much higher for A than for Pr.
4. The frequency of germless seeds induced by the ultra-violet radiations applied is low, and decreases with decreasing relative intensity of the shorter wave-lengths.
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